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Figure 1 – Plate under patch load: (a) Model 1; (b) Model 2 
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Figure 2 – Model 1 and Model 2 for I–girders 
?
Figure 3 – Variation of the buckling coefficient due to change of: (a) FE size; (b) plate 
thickness 
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Figure 4 – Buckling coefficient for the plate supported on the vertical edges and for the plate 
with point supports in the corners 
??????????????????????????
???? ???? ??? ????? ???????? ??? ??? ?????????? ???? ????????? ?????????? ???????? ??? ???? ?????????
???????????? ???????????? ??? ????????? ???? ?????? ???? ?????????? ???? ???????? ???? ???? ??????????
?????????? ??????? ???? ??????? ???? ?????????? ???????????? ????????????? ?? ???? ?????? ???? ????
??????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
?????? ??? ?????????? ??? ???? ???? ??? ????? ????????? ????????? ???????????? ???? ?????? ?????? ?????
????????????????????????????????????????????
?????? ?? ???? ?????? ?? ?????? ?? ??????????? ???????? ??? ???? ?????????? ???????? ???? ????
???????????????????????????????????????????????????????????????????????????????????????????????
??? ???? ???? ???????????????? ???? ????? ???? ??? ?????? ???? ???????????? ???? ???? ???? ???????? ??? ???
?????????????? ??????????? ?????????? ??????????? ??? ????????????? ??????? ???????????? ????????????
??????????????????????????????????????????????????kf?????????????????????????????????????????????
????kf????????????????????????????????? ?????????
?
?
Figure 5 – Comparison of the buckling coefficient for: (a) Model 1; (b) Model 2 
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Table 1 – Buckling coefficients for different boundary conditions for Model 1 
ss
[mm] s/a s/hw
kf
SS CS CC I–girder EC3 
0 0.00 0.00 3.20 6.78 8.00 8.61 8.00 
25 0.05 0.05 3.21 6.80 8.02 8.69 8.00 
50 0.10 0.10 3.23 6.85 8.10 8.85 8.00 
75 0.15 0.15 3.27 6.92 8.21 9.06 8.00 
100 0.20 0.20 3.32 7.02 8.35 9.32 8.00 
125 0.25 0.25 3.38 7.13 8.53 9.61 8.00 
150 0.30 0.30 3.46 7.27 8.74 9.96 8.00 
175 0.35 0.35 3.54 7.44 8.98 10.36 8.00 
200 0.40 0.40 3.64 7.62 9.26 10.81 8.00 
250 0.50 0.50 3.88 8.07 9.91 11.90 8.00 
300 0.60 0.60 4.18 8.62 10.70 13.27 8.00 
350 0.70 0.70 4.54 9.29 11.64 15.01 8.00 
400 0.80 0.80 4.97 10.10 12.73 17.37 8.00 
450 0.90 0.90 5.47 11.05 13.98 21.60 8.00 
500 1.00 1.00 6.04 12.17 15.41 31.95 8.00 
?
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Table 2 – Buckling coefficients for different boundary conditions for Model 2 
ss
[mm] s/a s/hw
kf
SS CS CC I–girder EC3 
50 0.05 0.10 2.37 6.24 6.25 6.38 6.50 
100 0.10 0.20 2.40 6.36 6.37 6.61 6.50 
150 0.15 0.30 2.45 6.54 6.54 6.90 6.50 
200 0.20 0.40 2.51 6.77 6.77 7.23 6.50 
250 0.25 0.50 2.59 7.04 7.04 7.63 6.50 
300 0.30 0.60 2.68 7.35 7.35 8.08 6.50 
350 0.35 0.70 2.78 7.70 7.71 8.60 6.50 
400 0.40 0.80 2.90 8.08 8.09 9.20 6.50 
500 0.50 1.00 3.15 8.93 8.96 10.65 6.50 
600 0.60 1.20 3.44 9.86 9.94 12.56 6.50 
700 0.70 1.40 3.78 10.85 11.03 15.17 6.50 
800 0.80 1.60 4.16 11.92 12.24 19.00 6.50 
900 0.90 1.80 4.60 13.11 13.56 25.20 6.50 
1000 1.00 2.00 5.08 14.47 15.00 47.26 6.50 
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Figure 6 – First buckled shape for Models 1: (a) I–girder; (b) isolated web plate  
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Figure 7 – Abaqus vs. proposed expressions for the kf values for: (a) Model 1; (b) Model 2 
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Figure 8 – Comparison of the ultimate load by different approaches  
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